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Description 

This invention relates to the controi of electrically 
driven doors on motor vehicles: in particular, electrically 
driven, sliding doors for vans. 

Sliding vehicle doors of the prior art, which are pri- 
marily manually moved, generally have no permanent 
electrical connection, such as wires or sliding electrical 
contacts, to the vehicle body. Electric power for door 
mounted power lock or unlatch actuators is only re- 
quired when the door is closed and is thus provided 
through contacts on the body and door which engage 
as the door reaches its closed position. The contacts on 
the vehicle body or door may be of the type including 
spring loaded plungers which are compressed as the 
door nears its closed position. These plungers can gen- 
erate a force opposing door closing, due to the com- 
pressed springs, which might be misinterpreted by a 
power door closing system as an obstruction and thus 
prevent the door from being completely closed and 
latched. DE-A-4038241 discloses an arrangement in 
accordance with the preamble of claim 1 . 

The present invention seeks to provide improved 
control of an electrically driven vehicle door. 

A vehicle in accordance with the present invention 
is characterised over DE-A-4038241 by the features 
specified in the characterising portion of claim 1 . 

It is possible to provide a signal when contact is first 
made between the door and body mounted power con- 
tacts so that power door closing can be completed and 
the door securely latched. It is also possible to provide 
a signal of door closure, either to the vehicle operator 
or to the power door closing system; and detection of 
contact engagement may provide such a signal. 

The existence of electrical apparatus, including 
body and door mounted contacts, for providing electrical 
activation of motors or actuators in the door by an elec- 
tric power source on the vehicle body provides an op- 
portunity for generating a signal on the vehicle body 
when those contacts close. 

The present invention can provide such a door con- 
tact closure signal at minimal cost by modifying the ex- 
isting circuitry on the vehicle body. 

The invention relates to a vehicle comprising a body 
and having a door movable between open and closed 
positions, an electric power source on the vehicle body 
having first and second terminals, first and second body 
contact means disposed in predetermined spatial rela- 
tionship on the body, with the second body contact 
means being connected to the second terminal of the 
electric power source, and first and second door contact 
means in predetermined spatial relationship on the door 
so as to contact the first and second body contact 
means, respectively, as the door nears its closed posi- 
tion, in this embodiment, there are provided first circuit 
on the door connecting the first and second door contact 
means to establish an electrically conductive path ther- 
ebetween having a first resistance, electric drive means 



on the body operative to drive the door to its closed po- 
sition, and a door drive switch connected in series with 
the electric drive means and the electric power source 
for controlling activation of the former by the latter, and 
the door drive switch being connected to the first termi- 
nal of the electric power source; a second circuit on the 
body including a series resistor with a resistance greater 
than the first resistance and connected from a junction 
of the door drive switch and the electric drive means to 
the first body contact means, and an output terminal be- 
tween the series resistor of the second circuit and the 
first body contact means. 

With the door drive switch closed, as it will be during 
power door closing operation, and the body and door 
contact means not in engagement, the output terminal 
can provide a door contact open signal comprising es- 
sentially the voltage of the first terminal of the electric 
power source. When the body and door contacts en- 
gage, however, the first and second resistances will 
form a voltage divider to provide a door contact closed 
signal comprising a voltage on the output terminal closer 
to that of the second terminal of the electric power 
source. The door drive switch, therefore, may perform 
two functions in the circuit, since, when (1) it is opened 
to deactivate the door drive means, (2) it also prevents 
parasitic current flow through the resistor of the signal 
generating apparatus and thus saves energy and pre- 
vents battery drain while the door driving apparatus is 
not in use. The door contact closed signal can be ob- 
tained with minimal extra cost, since most elements of 
the circuit would be used on such a door driving appa- 
ratus without the signal generation. 

In a preferred embodiment of the invention, the first 
circuit means comprises the armature of an unlatch mo- 
tor associated with a door mounted latch mechanism. 
The greater resistance of the resistor prevents unde- 
sired activation of the unlatch motor by series current 
through the resistor and motor armature. Desired acti- 
vation of the unlatch motor may be obtained through an 
unlatch switch, with the resistor being connected to the 
first body contact means through the unlatch switch in 
its deactivated condition. During activation of the un- 
latch motor, the output terminal is disconnected from the 
unlatch motor circuit and is therefore unresponsive to 
voltage noise generated therein. The system may be de- 
signed with a separate ground contact for the unlatch 
motor or, if the door further includes a lock motor, with 
grounding through the lock motor contacts and activa- 
tion circuit. 

An embodiment of the present invention is de- 
scribed below, by way of example only, with reference 
to the accompanying drawings, in which: 

Figure 1 is a perspective view of a vehicle interior 
showing the general arrangement of a sliding door 
with a power door closing mechanism; 
Figures 2 and 3 are mixed block/circuit diagrams of 
a controller for the power door closing mechanism 
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of Figure 1 including a first embodiment of door clo- 
sure signal generating apparatus; 
Figure 4 is a circuit diagram of electrical power sup- 
ply apparatus for the controller of Figures 2 and 3; 
Figure 5 is a circuit diagram of a variation of the ap- 
paratus of Figures 2 and 3 including a second em- 
bodiment of door closing signal generating appara- 
tus; and 

Figure 6 is a circuit diagram of a variation of the ap- 
paratus of Figure 5. 

Figure 1 is a partial perspective view of a van type 
motor vehicle body 1 0 in which a door 12 is mounted for 
fore and aft sliding movement. An arm 14 reaches in- 
board at the bottom of door 1 2 and carries a roller which 
rides in a lower track 16 concealed beneath a vehicle 
floor 18. Likewise, an upper arm, not shown, reaches 
inboard from door 12 and carries rollers which roll in an 
upper track 30 mounted on the side of body 10. 

Figure 1 shows door 12 in an open position. Sliding 
movement of door 1 2 is enabled by the travel of the door 
mounted rollers within lower track 16 and upper track 
30. In this embodiment, each of these tracks is curved 
inwardly at the forward end thereof so that the door 
glides inwardly to close the door opening as the door 
reaches a fully closed position. 

Powered movement of door 1 2 between open and 
closed positions is provided by a motor drive mecha- 
nism 70 through cables, one of which is shown at 72, 
which cables are attached to door 12. A sealing weath- 
erstrip 34 is carried on door 1 2 and compresses against 
body 10 when the door reaches the closed position. A 
door latch apparatus 36 is carried by door 1 2 and latches 
with a striker 37 mounted on body 1 0 to latch door 1 2 in 
the closed position. A more complete description of the 
mechanical apparatus of Figure 1 is found in US-A- 
5,046,283. 

Referring to Figures 2 and 3, a programmed digital 
processor 205 may be, for example, a Motorola (R) 
MC68HC05C4, which comprises a single chip micro- 
processor including a central processing unit (CPU), 
RAM, ROM and input/output (I/O) apparatus. Standard 
connections for an external crystal, monitoring circuits 
and so on are not shown as they will be well known to 
those using such processors. However, input and output 
connections specific to this system are shown and iden- 
tified, with inputs in Figure 2 and outputs in Figure 3. 

Referring specifically to Figure 2, an ON/OFF 
switch 210 provides a binary INHIBIT input signal to 
processor 205. The ON/OFF switch may be located con- 
veniently to the vehicle driver and its INHIBIT signal is 
used to enable or inhibit operation of the powered door 
operating apparatus. A toggle switch (TOG SW) 211 
provides a binary input signal TOGGLE to processor 
205. Toggle switch 21 1 may be located within the vehicle 
near door 12 conveniently to a person desiring to open 
door 12 from inside the vehicle. Alternatively, or in ad- 
dition, a toggle switch 211 may be located conveniently 



to the vehicle driver. The TOGGLE input is used to ini- 
tiate powered operation of door 1 2 in either the open or 
close directions or, in some circumstances, to reverse 
door direction under the control of an operator. A RE- 

s CEI VER 21 2 receives a remote door opening or closing 
signal from a transmitter outside the vehicle by infrared, 
electromagnetic or other radiation and generates a bi- 
nary REMOTE input to processor 205 which is used sim- 
ilarly to the TOGGLE input. Examples of such remote 

10 opening systems are well known in the art; and RECEIV- 
ER 212 may include known decoding means for use in 
generation of the REMOTE signal. 

Processor 205 includes an interrupt IRQ input 
which, when it receives a predetermined voltage 

is change, generates an interrupt request within processor 
205. At least one use of such a request in this system 
is to "wake up" the processor to its full function from a 
"sleep" state in which many system functions are sus- 
pended to save power, for example when door closing 

20 is not desired. Toggle switch 211 and RECEIVER 212 
are each connected to the IRQ input, through isolating 
diodes 206 and 208 respectively, so as to initiate such 
a "wake up" of the system upon their activation. 

A transmission switch (TRANS SW) 215 provides a 

25 binary PARK input to processor 205 to indicate when 
the vehicle transmission is in a mode providing no vehi- 
cle movement, such as the park condition of a standard 
vehicle automatic transmission. The PARK signal is 
used to allow powered door operation when the vehicle 

30 is not moving and to prevent opening of the door when 
the vehicle is moving or potentially moving. An ignition 
switch (IGN SW) 216 provides a binary IGN signal to 
processor 205 to indicate the ignition switch condition. 
A LATCH input provides signals to processor 205 which 

35 can be interpreted to indicate the status of latch 36 of 
door 12. The LATCH input is also connected through an 
isolating diode 207 to the IRQ input to provide a "wake 
up" function when latch 36 of door 12 changes its latch 
condition. A PLUNGER input to processor 205 provides 

40 a binary indication of contact between electric contacts 
in the main portion of vehicle body 10 and door 12, as 
will be further explained at a later point in this descrip- 
tion. 

Sensor 124 is provided with an internal light source 
45 (LT) 225 which provides light under the control of a sig- 
nal SENSPOWR. Sensor 124 comprises two light sen- 
sors 226 (OP1) and 227 (OP2) arranged with light 
source 225 and a rotatable slotted disc, not shown, in a 
standard quadrature detector arrangement so that, for 
50 example, if the slotted disc comprises alternating solid 
and open sections of equal arc, while sensor 226 is in 
the middle of a solid section, sensor 227 is on the border 
between solid and open sections. Such an arrangement 
provides signals which can be interpreted to sense ro- 
55 tational speed (or position) and direction. Sensor 1 24 is 
mounted stationary with rotatable slotted disc 122 fixed 
for rotation with a member of the motor drive mechanism 
70. 
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Light sensor 226 is connected through a series re- 
sistor 230 (4.7K) to an inverting buffer 231 , with a resis- 
tor 232 (100K) and capacitor 233 (100pF) connected in 
parallel to ground from the input of buffer 231 . Likewise, 
light sensor 227 is connected through a series resistor 5 

235 (4.7 K) to an inverting buffer 236, with a resistor 237 
(100K) and capacitor 238 (100pF) connected in parallel 
to ground from the input of buffer 236. The output of buff- 
er 231 provides a SENSOR1 input to processor 205 and 
is connected directly to the CLK input of a flip-flop 240 
and through an inverter 241 to the CLK input of a flip- 
flop 242. Although not shown, the R and S inputs of flip- 
flops 240 and 242 are grounded. The output of buffer 

236 is connected to the D inputs of flip-flops 240 and 
242. The Q output of flip-flop 240 provides an input 
SENSOR2 to processor 205; while the NOTQ output of 
flip-flop 242 provides an input SENSOR3 to processor 
205. SENSOR1 provides a pulse signal which can be 
interpreted by processor 205 to indicate rotational posi- 
tion, and therefore speed, of a member of motor drive 
mechanism 70, and therefore of door 12. SENSOR2 
and SENSOR3 provide pulse signals indicating move- 
ment direction with greater resolution than that provided 
by a single direction signal, so that direction reversal can 
be sensed sooner. 

Referring to Figure 3, the SENSPOWR signal which 
controls light source 225 in Figure 5 is generated as a 
binary output of processor 205. In addition, a DOORA- 
JAR signal may be generated by processor 205 when 
door 12 is open. This signal can be used, if desired, to 
activate a door ajar lamp or similar warning signal. 

A PWM output from processor 205 is used to control 
a 50 amp power FET 250. The binary PWM signal is 
connected through a resistor 251 (1 K) to the gate of FET 
250 and through a resistor 252 (10K) to ground. The 
source of FET 250 is grounded and its gate is protected 
by a 5.1 volt zener diode 253 connected to ground. 

The drain of FET 250 is also connected to the nor- 
mally closed contact 255 of a relay 256 having an arma- 
ture 257, a normally open contact 258 connected to volt- 
age B+, and an activating coil 259. Armature 257 of relay 
256 is connected through the armature circuit of an elec- 
tric motor 1 08 to an armature 261 of a relay 262 having 
a grounded normally closed contact 263, a normally 
open contact 264 connected to voltage B+, and an ac- 
tivating coil 265. Motor 1 08 is a drive motor for door 1 2 
which is included within motor drive mechanism 70, 
along with a clutch 114. A protective zener diode 266 is 
connected between armature 261 of relay 262 and nor- 
mally closed contact 255 of relay 256. 

An activating circuit for relay 256 comprises an NPN 
transistor 268 having a grounded emitter, a base receiv- 
ing a binary OPEN output signal through a resistor 269 
(470 ohm) from processor 205 and a collector connect- 
ed through activating coil 259 to voltage +12. The acti- 
vating circuit also comprises a resistor 270 (680 ohm) 
from the base of transistor 268 to ground and a free- 
wheeling diode 271 across activating coil 259. Likewise, 



an activating circuit for relay 262 comprises an NPN 
transistor 274 having a grounded emitter, a base receiv- 
ing a binary CLOSE output signal through a resistor 275 
(470 ohm) from processor 205 and a collector connect- 
ed through activating coil 265 to voltage +12. This acti- 
vating circuit also comprises a resistor 276 (680 ohm) 
from the base of transistor 274 to ground and a free- 
wheeling diode 277 across activating coil 265. 

A high OPEN output of processor 205 will activate 
relay 256 to provide +1 2 volts through armature 257 and 
drive motor 1 08 in the door opening direction (however, 
door 12 is driven only when clutch 114 is activated, as 
described below). Alternatively, with relay 262 activated 
by the CLOSE signal from processor 205, motor 108 is 
connected in series with FET 250 to run in the opposite, 
door closing direction. Processor 205 may thus control 
motor 108 in the door closing direction by its PWM out- 
put: providing continuous or pulse width modulated con- 
trol. Clutch 114 is electromagnetically actuated and in- 
cludes an activating coil 280, which is connected be- 
tween ground and an armature 281 of a relay 282. A 
freewheeling diode 279 is connected across coil 280. 
Relay 282 further comprises a normally closed contact 
283, a normally open contact 284 connected to voltage 
B+ and an activating coil 285 with a parallel freewheel- 
ing diode 286. An activating circuit for relay 282 com- 
prises an NPN transistor 287 having a grounded emitter 
and a base connected to a CLUTCH output of processor 
205 through a resistor 288 (470 ohm) and to ground 
through a resistor 289 (680 ohm). Activating coil 285 is 
connected between a collector of transistor 287 and 
voltage B+. The CLUTCH output of processor 205 acti- 
vates clutch 114 through the circuit described above. 

An UNLATCH output of processor 205 is connected 
through a resistor 290 (470 ohm) to the base of an NPN 
transistor 291 having a grounded emitter and a resistor 
292 (6B0 ohm) connected from its base to ground. A col- 
lector of transistor 291 is connected to voltage B+ 
through the activating coil 293 of a relay 294 and a par- 
allel freewheeling diode 295. Relay 294 also comprises 
a normally open contact 296 connected to voltage B+, 
a normally closed contact 297 connected through a re- 
sistor 298 (470 ohm) to armature 281 of relay 282, and 
an armature 299. Relay 294 is used to control an elec- 
trically powered unlatch motor 302 for latch apparatus 
36. 

Latch apparatus 36 is located in the movable door 
1 2; however, there is no source of electric power in door 
1 2. Therefore, electric power and communication is pro- 
vided to door 12 only in its closed position. A set of five 
stationary electrical contacts 300a - 300e are disposed 
in the door frame of body 10 for contact by a set of five 
spring-loaded, plunger-type electrical contacts 301a - 
301 e on door 12. Each of the plunger contacts 301a - 
301 e is aligned to contact the corresponding one of the 
stationary contacts 300a - 300e substantially simultane- 
ously as the closing door nears its closed position; and 
each compresses against its internal spring force as 
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door 1 2 fully closes. Stationary contact 300a is connect- 
ed to armature 299 of relay 294; and stationary contact 
300b is connected to ground. In door 12, unlatch motor 
302, which activates the unlatch mechanism, is con- 
nected between plunger contacts 301 a and 301 b. Latch 
switch 60 is connected between plunger contact 301c 
and the junction of plunger contact 301b and unlatch 
motor 302. Door 12 may also include a power lock ap- 
paratus with a lock/unlock motor 303 connected be- 
tween plunger contacts 301 d and 301 e. A standard 
* LOCK CONTROL apparatus 304 in body 1 0 is connect- 
ed to stationary contacts 300d and 300e and is capable 
of being activated to provide current in one direction to 
motor 303 in order to lock door 12 and in the opposite 
direction to motor 303 in order to unlock door 12. 

Stationary contact 300c is connected through line 
309 (continued in Figure 2), resistor 310 (100K) and in- 
verting buffer 311 to the LATCH input of processor 205. 
Stationary contact 300c is further connected through a 
resistor 312 (470 ohm) to voltage BAT, and through a 
capacitor 313 (220pF) to ground. A capacitor 314 
(0.01 uJ) is connected to ground from the input of invert- 
ing buffer 311. The plunger contacts 301a - 301 e are 
engaged with the stationary contacts 300a - 300e 
through a small range of movement of door 12 adjacent 
its closed position. 

In order to determine when the plunger contacts 
301 a - 301 e are in contact with stationary contacts 300a 
- 300e, the PLUNGER input to processor 205 is gener- 
ated by the following circuitry. Normally closed contact 
297 of relay 294 in Figure 3 is connected through line 
315 (continued in Figure 2), resistor 316 (100K) and in- 
verting buffer 317 to the PLUNGER input of processor 
205. A resistor 318 (180K) and capacitor 319 (0.01u,F) 
are connected in parallel to ground from the input of in- 
verting buffer 317; and a capacitor 320 (220pF) is con- 
nected from line 315 to ground. 

In operation, as door 1 2 is closing, clutch apparatus 
114 is activated by relay 282; and line 315 is thus con- 
nected to voltage B+ through resistor 298 and armature 
281 and normally open contact 284 of relay 282. Before 
plunger contacts 301 a and 301 b contact stationary con- 
tacts 300a and 300b, a high voltage, substantially B+, 
is provided on line 315 to processor 205. When these 
plunger contacts and stationary contacts engage, how- 
ever, line 315 is connected to ground through normally 
closed contact 297 and armature 299 of relay 294, con- 
tacts 300a and 301a, the armature of unlatch motor 302, 
and contacts 301 b and 300b. The armature of unlatch 
motor 302 has a low resistance first resistance typical 
of electric motor armatures, typically the few ohms of 
the armature windings and commutator brushes. The 
470 ohm resistance of resistor 298 forms a voltage di- 
vider with the much smaller armature resistance of un- 
latch motor 302 with line 31 5 as the output; and the volt- 
age provided to processor 205 from line 315 thus falls 
to near ground level. Thus the PLUNGER signal chang- 
es to indicate plunger contact. Depending on the length 



of the plunger contacts 301a and 301b, this signal could 
be used to indicate a door closed condition or to give 
notice of an approaching door closed condition. 

The larger resistance of resistor 298, as compared 
5 with the armature resistance of unlatch motor 302, also 
prevents the latter from being activated by series current 
through resistor 298 when clutch relay 282 is activated, 
as it will be while door 12 is being driven closed. Of 
course, even the small series current through resistor 
10 298 and the armature of unlatch motor 302 would con- 
stitute a significant parasitic current loss over a long pe- 
riod of time. However, this does not occur, since the sen- 
sor current is provided through clutch relay 282 in its 
activated condition and will cease when clutch relay 282 
is is deactivated. Thus, current flowthrough the sensor cir- 
cuit is stopped when the door is not being driven. Clutch 
relay 282 thus provides a double function: it enables the 
plunger sense circuit while it also enables clutch oper- 
ation. It is a specific embodiment of a door drive activat- 
ing switch and is the preferred embodiment in the circuit 
as shown. In some door drive circuit arrangements, a 
door drive motor operating relay could alternatively be 
used. 

In addition, although stationary contact 300a could 
be connected directly to resistor 298, the connection 
through armature 299 and normally closed contact 297 
of relay 294 as shown provides an additional advantage 
and is preferred. With this arrangement, when unlatch 
motor 302 is activated at the beginning of door opening, 
the PLUNGER line is disconnected from the unlatch cir- 
cuit to avoid conducting noise from relay 294 or unlatch 
motor 302 to processor 205. 

Figure 5 shows an alternative embodiment which 
uses only 4 contacts between body 1 0 and door 1 2, rath- 
er than the 5 contacts of the previous embodiment. The 
circuit of Figure 5 should be understood as a modifica^ 
tion of a portion of the circuit of Figure 3, with corre- 
sponding parts numbered similarly and primed. 

The embodiment of Figure 5 does not include the 
separate ground contacts 300b and 301b of Figure 3. 
Instead, the ground side of unlatch motor 302' is con- 
nected through a diode 307 to door contact 301 d' and 
through a diode 308 to door contact 301 e'. Body contact 
300d' is connected to the armature of a standard power 
lock relay 223 having a grounded normally closed con- 
tact, a normally open contact connected to power supply 
B+, and a power lock relay activating apparatus 224. 
Likewise, body contact 300e is connected to the arma- 
ture of a standard unlock relay 305 having a grounded 
normally closed contact, a normally open contact con- 
nected to power supply B+, and a power unlock activat- 
ing apparatus 306. Since the standard power lock acti- 
vating apparatus 224 and power unlock activating ap- 
paratus 306 are designed in such a way as to prevent 
simultaneous activation of both relays 223 and 305, one 
of body contacts 330d' and 300e' will always provide a 
ground path for the door closure sensing circuitry, even 
if one of the relays 223 and 305 is activated; and the 
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diodes 307 and 308 will isolate the sensor circuitry from 
high voltages applied to motor 303' during door locking 
and unlocking. Thus, a pair of contacts between body 
1 0 and door 1 2 may be eliminated, if desired, at the price 
of an additional diode voltage drop in the unlatch motor 
activating circuit. If the consequent reduction in operat- 
ing voltage to unlatch motor 302' is of no consequence, 
additional cost may thus be saved with this embodiment. 

Figure 6 shows a further variation of the circuit of 
Figure 5. Only the door portion is shown, since the body 
portion of the circuit is identical to.that shown in Figure 
5. Door contacts 301 a n , 301 c", 301 d" and 301 e" contact 
spaced body contacts, not shown but identical to body 
contacts 300a', 300c', 300d' and 300e' of Figure 5, as 
door 12" nears its closed position. The armature of a 
door lock/unlock motor 303" is connected between door 
contacts 301 d" and 301 e". The armature of an unlatch 
motor 302" is connected in series with a detent switch 
60" between door contacts 301a" and 301c". Junction 
321 of motor 302" and detent switch 60" is connected 
directly to one only of door contacts 301 d" and 301 e", 
preferably 301 d". This variation of the circuit additionally 
saves the cost of two diodes over that of Figure 5 but 
does not always guarantee a ground connection for the 
sensor circuit or the detent switch circuit. For example, 
if the connection is made to door contact 301 d", junction 
321 will see voltage B+ rather than ground when lock 
activating apparatus 224 activates relay 223 to provide 
power to lock/unlock motor 303". However, some vans 
are provided with a timed lock feature, wherein activa- 
tion of lock activating apparatus 224 is prevented while 
the door is open and for some period of time after it clos- 
es, if such a feature is provided, lock activation will be 
prevented, and ground thus provided to junction 321, 
whenever the door is open, as it always will be when the 
door contact closure signal (or a detent signal from 
switch 60") is expected. This is why door contact 301 d" 
is preferred for the connection to junction 321 in this em- 
bodiment. However, if junction 321 is connected to door 
contact 301 e", it will still be grounded except when door 
unlock activating apparatus 306 is activating relay 305. 
This is an unlikely event while the door is nearing its 
closed position; and the door control can be designed 
to allow for the possibility, should it occur. 

Figure 4 shows power supply apparatus for gener- 
ating the various voltages used in the apparatus of Fig- 
ures 2, 3 and 5. A standard vehicle electrical power sys- 
tem, including battery, alternator, voltage regulator and 
the like, is represented by battery 330 having a ground- 
ed terminal and a hot (+) terminal. The hot terminal of 
battery 330 is connected by a significantly long, heavy 
gauge wire 331 to a terminal B+, to which all parts of the 
circuits in this description labelled B+ are connected. 
This terminal is used to supply the heavy power needs 
of motors, clutch coil and so on. Voltage B+ is the stand- 
ard vehicle voltage, nominally 12 volts, dropped slightly 
when heavy currents are flowing through wire 331. A 
similarly long but lighter gauge wire 332 connects the 



hot terminal of battery 330 to a terminal labelled BAT. 
The voltage on terminal BAT is also derived directly from 
the standard vehicle supply voltage of battery 330 but 
is not as much affected by the motor and clutch activat- 

s ing currents through wire 331 . A diode 333 connects ter- 
minal BAT to a terminal +12, which provides the same 
voltage as BAT but with reverse voltage protection. This 
. voltage is used to prevent damage to the NPN transis- 
tors (and other electronic components as described 

10 herein) if battery 330 is connected backward to the sys- 
tem. Finally, the +12 terminal is connected through a 
standard solid state voltage regulator circuit 334 to a ter- 
minal labelled +5, from which a regulated 5 volts is ob- 
tained for solid state electronic circuit components such 

is as inverting buffers. 



Claims 

20 1. a vehicle comprising a body (10) including a door 
(12) movable between open and closed positions, 
an electric power source (330) on the vehicle body 
(10) including first and second terminals, first and 
second body contact means (300a, 300b) disposed 

25 jn predetermined spatial relationship on the vehicle 
body (10), the second body contact means being 
connected to the second terminal of the electric 
power source (330), first and second door contact 
means (301a,301b) disposed in predetermined 

30 spatial relationship on the door (1 2) so as to contact 
the first and second body contact means (300a, 
300b) respectively as the door (1 2) nears its closed 
position, a first circuit (302) on the door (12) con- 
necting the first and second door contact means 

35 (301 a, 301 b) to establish an electrically conductive 
path therebetween and including a first resistance, 
electric drive means (70,114) on the vehicle body 
(10) operative to drive the door (12) to its closed 
position; and a door drive switch for controlling ac- 

40 tivation of the electric drive means (70,114) by the 
electric power source (330) characterised by. the 
door drive switch (282) being connected in series 
with the electric drive means (70,114) and the elec- 
tric power source (330) and the door drive switch 

45 (282) being connected to the first terminal of the 
electric power source (330); a second circuit 
(298,297,299) on the body (10) including a series 
resistor (298) with a resistance greater than the first 
resistance and connected from a junction of the 

50 door drive switch (282) and the electric drive means 
(70, 1 1 4) to the first body contact means; and an out- 
put terminal (315,316,317) disposed between the 
series resistor of the second circuit and the first 
body contact means (300a), said output terminal 

55 (315-317) providing a door contact closure signal 
when the door drive switch (282) is closed to acti- 
vate the electric drive means (70, 1 1 4) and when the 
first and second door contact means (301a,301b) 
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engage the first and second body contact means 
(300a,300b). 

2. A vehicle according to claim 1 , wherein the electric 
drive means comprises an activating coil (280) of s 
an electromagnetic clutch . 

3. A vehicle according to claim 1 or 2, wherein the first 
circuit comprises an armature (302) of an unlatch 
motor operative to activate a latch mechanism on io 
the door. 

4. A vehicle according to claim 1 , 2 or 3, wherein the 
second terminal of the electric power source is con- 
nected to vehicle ground; the second body contact 1* 
means comprises a first contact (300b) connected 

to vehicle ground; and the second door contact 
means comprises a second contact (301 b) connect- 
ed through the armature of the unlatch motor to the 
first door contact means. 20 

5. A vehicle according to claim 1 , 2 or 3, wherein the 
second terminal of the electric power source is con- 
nected to vehicle ground; the second door contact 
means comprises third and fourth contacts (301 d 1 , 25 
301 e'); a door lock motor armature (303') is con- 
nected between the third and fourth contacts; the 
second body contact means comprises fifth and 
sixth contacts (300d\ 300e') operative to contact 

the third and fourth contacts, respectively; a first so 
door lock switch (223) is operative to connect the 
fifth contact to vehicle ground when deactivated and 
to the first terminal of the electric power source 
when activated; a second door lock switch (305) is 
operative to connect the sixth contact to vehicle 3S 
ground when deactivated and to the first terminal of 
the electric power source when activated; and the 
first circuit is operative to connect the armature of 
the unlatch motor to one of the third and fourth con- 
tacts. 40 

6. A vehicle according to claim 5, wherein the first cir- 
cuit connects the armature to the third contact 
through a first diode (307) and to the fourth contact 
through a second diode (308). 4$ 

7. A vehicle according to any preceding claim, com- 
prising an unlatch switch (294) including a switch 
armature (299) connected to the first body contact 
means and movable between a normally closed so 
contact (297) and a normally open contact (296); 

the normally open contact of the unlatch switch be- 
ing connected to the first terminal of the electric 
power source; the normally closed contact of the 
unlatch switch being connected to the resistor so ss 
that the second circuit includes the unlatch switch 
in a deactivated condition connected in series with 
the resistor, and the output terminal being connect- 
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ed between the resistor and the normally closed 
contact of the unlatch switch. 



Patentanspruche 

1. Ein Fahrzeug mit einem Korper (10) umfassend ei- 
ne Tur (12), die zwischen offenen und geschlosse- 
nen Positionen bewegbar ist, eine elektrische En- 
ergiequelle (330) an dem Fahrzeugkorper (10), die 
erste und zweite Anschlusse umfaBt, erste und 
zweite Korperkontaktmittel (300a, 300b), die in vor- 
bestimmter raumlicher Beziehung an dem Fahr- 
zeugkorper (10) angeordnet sind, wobei das zweite 
Korperkontaktmittel mit dem zweiten AnschluB der 
elektrischen Energiequelle (330) verbunden ist, er- 
ste und zweite Turkontaktmittel (301 a, 301 b), die in 
vorbestimmter raumlicher Beziehung an der Tur 
(12) angeordnet sind, urn jeweils die ersten bzw. 
zweiten Korperkontaktmittel (300a, 300b) zu kon- 
taktieren, wenn sich die Tur (12) ihrer geschiosse- 
nen Position annahert, eine erste Schaltung (302) 
an der TQr (12), die die ersten und zweiten Turkon- 
taktmittel (301a, 301b) verbindet, urn einen elek- 
trisch leitfahigen Weg dazwischen festzulegen, und 
die einen ersten Widerstand umfaBt, elektrische 
Antriebsmittel (70, 114) an dem Fahrzeugkorper 
(10), die betreibbar sind, urn die Tur (1 2) in ihre ge- 
schlossene Position anzutreiben, und einen Turan- 
triebsschalter zum Steuern der Aktivierung der 
elektrischen Antriebsmittel (70, 114) durch die elek- 
trische Energiequelle (330); dadurch gekennzeich- 
net, daB der Turantriebsschalter (282) in Reihe mit 
den elektrischen Antriebsmitteln (70, 114) und der 
elektrischen Energiequelle (330) geschaltet ist, und 
der Turantriebsschalter (282) mit dem ersten An- 
schluB der elektrischen Energiequelle (330) ver- 
bunden ist; daB eine zweite Schaltung (298, 297, 
299) an dem Korper (10) einen Reihenwiderstand 
(298) umfaBt, mit einem Widerstand, der groBer als 
der erste Widerstand ist, und von einer Verbindung 
des Turantriebsschalters (282) und des elektri- 
schen Antriebsmittels (70, 114) aus mit dem ersten 
Korperkontaktmittel verbunden ist; und daB ein 
AusgangsanschluB (315, 316, 317) zwischen dem 
Reihenwiderstand der zweiten Schaltung und dem 
ersten Korperkontaktmittel (300a) angeordnet ist, 
wobei der AusgangsanschluB (315-317) ein Tur- 
kontaktschlieBsignal liefert, wenn der Turantriebs- 
schalter (282) geschlossen ist, urn die elektrischen 
Antriebsmittel (70, 114) zu aktivieren, und wenn die 
ersten und zweiten Turkontaktmittel (301a, 301b) 
mit den ersten und zweiten Korperkontaktmitteln 
(300a, 300b) in Eingriff stehen. 

2. Ein Fahrzeug nach Anspruch 1, worin das elektri- 
sche Antriebsmittel eine Aktivierungsspule (280) ei- 
ner elektromagnetischen Kupplung umfaBt 
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3. Ein Fahrzeug nach Anspruch 1 Oder 2, worin die 
erste Schaltung eine Armatur (302) eines Aufklink- 

. motors umfaBt, der betreibbar ist, urn einen Klin- 
kenmechanismus an der Tur zu betatigen. 

5 

4. Ein Fahrzeug nach Anspruch 1 , 2 oder 3, worin der 
zweite AnschluB der elektrischen Energiequelie mil 
Fahrzeugmasse verbunden ist; das zweite Korper- 
kontaktmittel einen ersten Kontakt (300b) umfaBt, 
der mit Fahrzeugmasse verbunden ist; und das w 
zweite TOrkontaktmittel einen zweiten Kontakt 
(301 b) umfaBt, der durch die Armatur des Aufklink- 
motors mit dem ersten TOrkontaktmittel verbunden 

ist 

16 

5. Ein Fahrzeug nach Anspruch 1 , 2 oder 3, worin der 
zweite AnschluB der elektrischen Energiequelie mit 
Fahrzeugmasse verbunden ist; das zweite TOrkon- 
taktmittel dritte und vierte Kontakte (301 d', 30 1e') 
umfaBt; eine Turverriegelungsmotorarmatur (303') 20 
zwischen die dritten und vierten Kontakte geschal- 

tet ist; das zweite Korperkontaktmittel funfte und 
sechste Kontakte (300d\ 300e') umfaBt, die jeweils 
betreibbar sind, urn die dritten bzw. vierten Kontakte 
zu betatigen; ein erster Turverriegelungsschalter 25 
(223) betreibbar ist, urn den fOnften Kontakt mit 
Fahrzeugmasse, wenn er deaktiviert ist, und mit 
dem ersten AnschluB der elektrischen Energiequel- 
ie zu verbinden, wenn er aktiviert ist; ein zweiter 
Turverriegelungsschalter (305) betreibbar ist, urn so 
den sechsten Kontakt mit Fahrzeugmasse, wenn er 
deaktiviert ist, und mit dem ersten AnschluB der 
elektrischen Energiequelie zu verbinden, wenn er 
aktiviert ist; und die erste Schaltung betreibbar ist, 
urn die Armatur des Aufklinkmotors mit einem der 35 
dritten und vierten Kontakte zu verbinden. 

6. Ein Fahrzeug nach Anspruch 5, worin die erste 
Schaltung die Armatur mit dem dritten Kontakt 
durch eine erste Diode (307) und mit dem vierten 40 
Kontakt durch eine zweite Diode (308) verbindet. 

7. Ein Fahrzeug nach einem der vorhergehenden An- 
spruche mit einem Aufklinkschalter (294), der eine 
Schalterarmatur (299) umfaBt, die mit dem ersten *s 
Korperkontaktmittel verbunden und zwischen ei- 
nem normalerweise geschlossenen Kontakt (297) 
und einem normalerweise offenen Kontakt (296) 
bewegbar ist; wobei der normalerweise offene Kon- 
takt des Auf klinkschalters mit dem ersten AnschluB so 
der elektrischen Energiequelie verbunden ist; der 
normalerweise geschlossene Kontakt des Auf klink- 
schalters mit dem Widerstand verbunden ist, so 
daB die zweite Schaltung den Aufklinkschalter in ei- 
nem deaktivierten Zustand, der in Reihe mit dem ss 
Widerstand verbunden ist, umfaBt; und der Aus- 
gangsanschluB zwischen den Widerstand und den 
normalerweise geschlossenen Kontakt des Auf- 



klinkschalters geschaltet ist. 



Revendicatlons 

1 . Vehicule comportant une carrosserie (1 0) compor- 
tant une porte (12) mobile entre des positions 
ouverte et ferm6e, une source de courant eiectrique 
(330) situ6e sur la carrosserie du v6hicule ( 1 0) com- 
portant une premiere et une seconds borne, des 
premiers et seconds moyens fonmant contact de 
carrosserie (300a, 300b) agences selon une rela- 
tion spatiale pred6termin6e sur la carrosserie du 
vehicule (10), lesdits seconds moyens formant con- 
tact de carrosserie etant relics k une seconde borne 
de la source de courant eiectrique (330), des pre- 
miers et seconds moyens formant contact de porte 
(301, 301b) agences seion une relation spatiale 
pr6d6termin§e sur la porte (12) de maniere k venir 
en contact avec les premiers et seconds moyens 
formant contact de carrosserie (300a, 300b), res- 
pectivement, lorsque la porte (12) approche de sa 
position fermSe, un premier circuit (302) situe sur la 
porte (12) reliant les premiers et seconds moyens 
formant contact de porte (301a, 301b) pour etablir 
un trajet eiectriquement conducteur entre ceux-ci et 
comportant une premie-re resistance, des moyens 
d'entraTnement eiectriques (70, 114) situSs sur la 
carrosserie du vehicule (10) actifs pour entraTner la 
porte (12) vers sa position ferm6e ; et un commu- 
tateur de commande de porte pour commander I'ac- 
tivation des moyens d'entraTnement eiectriques 
(70, 114) par la source de courant eiectrique (330), 
caracteris6 en ce que le commutateur de comman- 
de de porte (2B2) est reli6 en s6rie aux moyens 
d'entraTnement eiectriques (70, 1 1 4) et la source de 
courant eiectrique (330) et le commutateur de com- 
mande de porte (2B2) sont relies k la premiere bor- 
ne de la source de courant eiectrique (330), un se- 
cond circuit (298, 297, 299) situe sur la carrosserie 
(10) comportant une resistance serie (298) ayant 
une resistance plus grands que la premiere resis- 
tance et reliee k partir d'une jonction du commuta- 
teur de commande de porte (282) et des moyens 
d'entraTnement electriques (70, 114) aux premiers 
moyens formant contact de carrosserie ; et une bor- 
ne de sortie (315, 316, 317) agencee entre la resis- 
tance s6rie du second circuit et les premiers 
moyens formant contact de carrosserie (300a), la- 
dite borne de sortie (315 k 317) fournissant un si- 
gnal de fermeture de contact de porte lorsque le 
commutateur de commande de porte (282) est fer- 
m6 pour activer les moyens d'entraTnement electri- 
ques (70, 114) et lorsque les premiers et seconds 
moyens formant contact de porte (301 a, 301 b) vien- 
nent en contact avec les premiers et seconds 
moyens formant contact de carrosserie (300a, 
300b). 
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2. Vehicule selon ia revendication 1, dans lequel les 
moyens d'entrainement eiectriques component 
une bobine ^activation (281 ) d'un embrayage elec- 
tromagnetique. 

5 

3. vehicule selon la revendication 1 ou 2, dans lequel 
le premier circuit comporte un induit (302) d'un mo- 
teur de deverrouillage actit pour activer un meca- 
nisme de verrouillage situe sur la porte. 

10 

4. vehicule selon la revendication 1 , 2 ou 3, dans le- 
quel la seconde borne de la source de courant eiec- 
trique est reltee k la masse du vehicule ; les se- 
conds moyens formant contact de carrosserie corn- 
portent un premier contact (300b) relie k la masse is 
du vehicule ; et les seconds moyens formant con- 
tact de porte component un second contact (301 b) 
relie par I'intermediaire de I'induit du moteur de d6- 
verrouillage aux premiers moyens formant contact 

de porte. 20 

5. Vehicule selon la revendication 1 , 2 ou 3, dans le- 
quel la seconde borne de la source de courant elec- 
trique est relief k la masse du vehicule ; les se- 
conds moyens formant contact de porte component 25 
des troisieme et quatrieme contacts (301 d\ 301 e') ; 

un induit de moteur de verrouillage de porte (303') 
est relive entre les troisieme et quatrieme contacts ; 
les seconds moyens formant contact de carrosserie 
comportent des cinquieme et sixieme contacts 30 
(300d\ 300e') actifs pour venir en contact avec les 
premier et quatrieme contacts, respectivement ; un 
premier commutateurde verrouillage de porte (223) 
est actif pour relier le cinquieme contact k la masse 
du vehicule lorsqu'il est desactive" et k ia premiere 35 
borne de la source de courant eiectrique lorsqu'il 
est active ; un second commutateur de verrouillage 
de porte (305) est actif pour relier le sixieme contact 
k la masse du vehicule lorsqu'il est desactive' et k 
ia premiere borne de la source de courant electri- *o 
que lorsqu'il est active ; et le premier circuit est actif 
pour relier I'induit du moteur de deverrouillage k un 
des troisieme et quatrieme contacts. 

6. Vehicule selon ia revendication 5, dans lequel le 45 
premier circuit relie I'induit au troisieme contact par 
I'intermediaire d'une premiere diode (307) et au 
quatrieme contact par I'intermediaire d'une secon- 
de diode (308). 

so 

7. Vehicule selon I'une quelconque des revendica- 
tions precedentes, comportant un commutateurde 
deverrouillage (294) comportant une palette de 
commutation (299) reliee aux premiers moyens for- 
mant contact de carrosserie et mobile entre un con- ss 
tact normalement ferme (297) et un contact norma- 
iement ouvert (296) ; le contact normalement ouvert 

du commutateur de deverrouillage etant relie" k la 



premiere borne de la source de courant eiectrique ; 
le contact normalement ferme du commutateur de 
deverrouillage etant relie k la resistance de sorte 
que le second circuit comporte ie commutateur de 
d6verrouillage dans un etat d6sactiv6 relie en serie 
k ia resistance ; et la borne de sortie 6tant reliee 
entre la resistance et le contact normalement ferme 
du commutateurde deverrouillage. 
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